Phenotypic characterization of rat hepatoma cell lines and lineage-specific regulation of gene expression by differentiation agents.
Hepatoma cell lines can be characterized by their expression of hepatocyte- and biliary-specific genes and by their response to differentiating agents in a lineage-dependent manner. These characteristics can be used to map the maturational lineage position of the cell lines. Tissue-specific gene expression and regulation by heparin, dimethylsulfoxide (DMSO), and sodium butyrate (SB) were examined in three rat hepatoma cell lines and two rat liver epithelial cell lines. Based on antigenic profiles and gene expression in serum-supplemented medium, the hepatoma cell lines could be organized in distinct categories of hepatic differentiation. All three hepatomas expressed the following five genes: gamma-glutamyl transpeptidase (GGT), glutathione-S-transferase pi (Yp), glutamine synthetase, and alpha 5 and beta 1 integrin. Cell line H4AzC2 also expressed alpha-fetoprotein (AFP), albumin. IGF II receptor, and the biliary/oval cell antigens OC.2 and OC.3, a phenotype characteristic of fetal hepatocytes. FTO-2B cells lacked AFP, OC.2, and OC.3 but expressed albumin and IGF II receptor in addition to the five commonly expressed genes, consistent with a more hepatocyte-like phenotype. Cell line H5D-7 expressed neither albumin nor the IGF II receptor, but did express OC.2, OC.3, and alpha 3 integrin in addition to the five commonly expressed genes, characteristic of biliary epithelial cells. Regulation of gene expression by heparin, DMSO, and SB was examined in cells cultured in hormonally defined medium. The patterns of regulation of AFP, albumin, GGT, and Yp were dependent upon the state of differentiation of the cell. FTO-2B cells regulated genes in a manner similar to that of E16 fetal hepatocytes, H4AzC2 regulated genes characteristic of both hepatocytic and biliary lineages, and H5D.7 regulated only biliary genes. Suppression of GGT by DMSO was uniformly observed. The three cell lines expressed equal amounts of HNF-4, but FTO-2B cells expressed more HNF-3 beta and less HNF-3 alpha, while the reverse was true of H4AzC2 and H5D.7 cells.